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(54) SYSTEM FOR DETECTING, LOCALIZING AND SHARING POTHOLES

(57) A method for at least detecting, localizing, and
reporting and displaying potholes (9) on a road, in a sys-
tem comprising an sensing device (4) mounted on a ve-
hicle, a cartography display, and a control unit (6), the
sensing device comprising at least a radar device, the
method comprising:
a- scanning with the sensing device an area of interest
(66) in front of and ahead the vehicle, the area of interest
including at least a surface of a road traveled by the ve-

hicle, the sensing device outputting a data flow,
b1- identifying first candidate potholes formed on the road
surface,
b2- further processing the data flow to find out first con-
firmed potholes among the first candidates potholes,
c- allocating a geolocation to each of the first confirmed
potholes,
d- displaying, on the cartography display (7), first pot-
holes with their localization superimposed on the map.
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Description

FIELD OF THE DISCLOSURE

[0001] Quality of road surface and structure is a key
factor with regard to road transport efficiency and safety.
Also quality of track surface and structure is a key factor
with regard to off-road transport efficiency, like in the min-
ing industry, or within other private or semi-private
premises.

BACKGROUND OF THE DISCLOSURE

[0002] Poor quality of the road surface or track surface
can cause important damages to vehicles and even
render the travel dangerous. Especially trucks control
and drivability are negatively affected by the presence of
potholes or the like on the track/road surface. Some con-
ditions worsen the situation, for example when the trucks
are travelling at night, and generally during times of low
visibility. Another adverse configuration prevails when
potholes are filled with water or mud. Under such condi-
tions, the truck driver cannot really see the potholes or
the damaged part of the road/track. Further, drivers can-
not see the depth of the potholes ahead enough.
[0003] Therefore, there remains a need to improve the
situation.

SUMMARY OF THE DISCLOSURE

[0004] According to one aspect of the present disclo-
sure, it is disclosed a method for at least detecting, lo-
calizing, and reporting (showing/displaying) potholes (9)
on a road, where the method is being carried out in a
system comprising a sensing device (4) mounted on a
vehicle (V), a cartography display mounted on the vehi-
cle, and an onboard control unit (6) aboard the vehicle,
the sensing device comprising at least a radar device,
the method comprising:

a- scanning with the sensing device an area of inter-
est in front of and ahead the vehicle, the area of
interest including at least a surface of a road traveled
by the vehicle, the sensing device outputting a data
flow,
b1- identifying, in the data flow, first candidate pot-
holes formed on the road surface,
b2- further processing the data flow to find out first
confirmed potholes among the first candidate pot-
holes,
c- allocating a geolocation to each of the first con-
firmed potholes,
d- displaying, on the cartography display, first pot-
holes with their localization superimposed on the
map.

[0005] Thanks to this disposition, we improve detec-
tion, beyond human sight; that is to say detection is per-

formed efficiently at night and/or at times of low visibility,
whereas human sight cannot do so. Also, the promoted
solution improves safety in non-illuminated tunnels.
[0006] Here the term "pothole" should be construed
broadly, namely there is no limitation about the size and
conformation of potholes, it can be a continuous area of
uneven and damaged road portion.
[0007] The clause "reporting potholes" is to be under-
stood as reporting potholes information to a truck driver.
This can be done in a graphical manner, in such case
reporting means showing and/or displaying reporting pot-
holes on a navigation map. It is not excluded though to
do such a report by audio guidance, instead or in addition
to the graphical display.
[0008] According to one aspect, the radar device may
be preferably a SAR-type radar, namely synthetic aper-
ture radar device.
[0009] SAR-type radar takes advantages of phase de-
tection. Detection is improved from vehicle motion, same
point is gradually illuminated from different directions,
which improves the perception even with a small surface
antenna.
[0010] According to one aspect, it is contemplated that
at step b2-, first candidates potholes are extracted from
the data flow, and a likelihood of a confirmed pothole is
assessed with subsequent radar scans, and such pothole
thereby confirmed being selected as a first confirmed pot-
hole. Advantageously, tracking first candidate potholes
following vehicle motion like with SLAM/ICP algorithm
helps determining and confirming a real pothole, it also
helps discarding an object lying on the road like a leaf or
leaves. SLAM stands for Simultaneous localization and
mapping, ICP is exemplifier later in the application.
[0011] According to one aspect, it is contemplated that
a first candidate pothole is determined as a local recess
in the road surface, namely a local recess with regard to
a higher neighboring border.
[0012] According to one aspect, the proposed method
may comprise:
b3- characterizing each of the first confirmed potholes
by a set of size characteristics, comprising at least one
of : its depth (9D), its width (9W), its length (9L).
[0013] We thereby provide knowledge of the geometry
of each pothole, in particular its depth.
[0014] According to one aspect, the proposed method
may comprise:

- allocating a severity rating to each of the first con-
firmed potholes, possibly at least as a function of its
depth (9D).

[0015] Ranking of first confirmed potholes provides is
beneficial, it denotes hierarchy about danger level of all
potholes.
[0016] According to one aspect, the proposed method
may comprise:

- sharing (making available) first confirmed potholes
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and associated geolocation, preferably with its size
characteristics, to a third party i.e. remote server(s)
and/or to neighboring vehicle(s) via Car2Car com-
munication.

[0017] This can help informing other users, cars or
trucks that will use this road short-term or medium-term.
[0018] According to one aspect, the proposed method
may comprise:

- receiving second potholes data from a remote data-
base or a local database.

[0019] Truck drivers can take advantage of other users
knowledge about potholes, to choose the more relevant
path and to know well in advance the possible danger(s)
created by pothole.
[0020] R8 According to one aspect, the proposed
method may comprise:
d2- displaying, on the cartography display, second pot-
holes.
[0021] The displayed map can show potholes ahead,
beyond the range of the onboard radar device.
[0022] The present disclosure is also directed to a sys-
tem configured to carry out the method exposed above.
[0023] According to a further aspect, the promoted sys-
tem displays on the one hand potholes directly deter-
mined in real-time fashion via the onboard sensing device
(so-called ’first’ potholes), and on the other hand, known
potholes determined beforehand by the concerned vehi-
cle or by other vehicles (so-called ’second’ potholes).
[0024] According to a further aspect, the second pot-
holes are retrieved from a local database, and if a wire-
less or cellular communication is available, the second
potholes are retrieved from a remote database.
[0025] According to one aspect, the proposed method
may comprise:
d3- displaying, on the cartography display, with various
icons and/or colors, each of the first and second potholes
together with their respective severity rating.
[0026] This provides intuitive and comprehensive dis-
play for the truck driver.
[0027] According to one aspect, the sensing device
comprises, besides the radar device, a lidar device
and/or a ToF camera, ToF camera standing for Time Of
Flight camera.
[0028] This provides complementary information be-
sides radar scans results. This improves pothole deter-
mination and distinction from other type of similar echoes.
This avoids false positives.
[0029] According to one aspect, the proposed method
may comprise:
b10- identifying in the data flow generally damaged/un-
even portions on the road surface.
[0030] Thereby, we show, besides classic potholes,
there may be damaged portions of the road not looking
like conventional potholes but also greatly detrimental to
the truck travel.

[0031] According to one aspect, the area of interest
encompasses the whole width of the road/track.
[0032] We thereby gather information about the whole
road width, and we share information with trucks travel-
ling opposite direction.
[0033] According to one aspect, the proposed method
may comprise:
d2- displaying, on the cartography display, one or more
itinerary to go from a departure location (A) to a destina-
tion location (B), each of the one or more itinerary being
displayed together with a respective cumulated pothole
severity rating.
[0034] Advantageously, this allows the truck driver to
decide which itinerary is best for the travel to carry out.
[0035] Besides, the present disclosure is also directed
to a system an imaging device mounted on a vehicle, a
cartography display mounted on the vehicle, and an on-
board control unit aboard the vehicle, configured to carry
out the method as exposed above.
[0036] R15 According to one aspect, the system may
further comprise a remote server and a data link allowing
data exchange between the remote server and the on-
board control unit.
[0037] R16 According to one aspect, the sensing de-
vice comprises, besides the radar device, an inertial
measurement unit (IMU).
[0038] This provides complementary information be-
sides radar scans results. In case the potholes are filled
with water and/or light mud which could hinder proper
estimation of its dimension and/or fail to detect it resulting
in truck falling in a pothole. The IMU data can be used
to provide a warning message to an upcoming truck in
same path.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Other features and advantages of the invention
appear from the following detailed description of two of
its embodiments, given by way of non-limiting example,
and with reference to the accompanying drawings, in
which:

- Figure 1 illustrates a diagrammatical top view of one
or more vehicle(s) circulating on a road,

- Figure 2 illustrates a diagrammatical elevation view
of the vehicle of interest circulating on a road,

- Figure 3 illustrates another diagrammatical elevation
view of another vehicle of interest circulating on a
track,

- Figure 4 shows a diagrammatical block diagram of
the system promoted in the present disclosure,

- Figure 5 is a chart illustrating the frame collection
basic process by a radar scanner unit,

- Figure 6 illustrates an example of aperture angles of
the radar frame collection process,

- Figure 7 illustrates an example of a displayed map,
- Figure 8 illustrates a diagrammatical block diagram

of the overall system promoted in the present disclo-
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sure,
- Figure 9 illustrates an example of a section of a pot-

hole,
- Figure 10 illustrates a map/navigation display with

different itinerary possibility associated with their
potholes severity ratings.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0040] In the figures, the same references denote iden-
tical or similar elements. For sake of clarity, various ele-
ments may not be represented at scale.

General context

[0041] Figure 1 shows diagrammatically a top view of
a road where one vehicle V is moving. The present dis-
closure relates to dealing with poor road surface quality.
Also of particular interest here are structurally damaged
portions of road infrastructure at the center or at the bor-
ders of the road.
[0042] There are shown various examples of potholes
in figure 1. There can be individual potholes 94, 95, 96,
97. There also can be of potholes formed as continuous
area 92 of uneven and damaged road portion. Such con-
tinuous area of uneven and damaged road portion can
concern a border 98 of the road.
[0043] In the present disclosure potholes are generi-
cally denoted by reference 9.
[0044] Potholes can be located in road lane that is to
be travelled by the vehicle. Potholes can also be located
in another road lane, where vehicle(s) travel in the same
direction, or where vehicles can travel in opposite direc-
tion. The general longitudinal motion direction of the ve-
hicle V is denoted X. We note here that axis X is generally
not horizontal. First of all, the inclination of the road can
result in a longitudinal axis oriented upwards or down-
wards. Secondly given the suspension of the vehicle, the
orientation of longitudinal axis is not necessarily parallel
to the road surface, there are swing oscillations (pitch
and roll). In addition, beside dynamic behaviour, the ve-
hicle can exhibit a pitch-up posture or a pitch-down pos-
ture, notably according to carried payload.
[0045] Here are considered truck of all types, including
off-road transport. The truck considered here can be the
traction unit in a tractor/trailer configuration or it can be
a utility ’carrier’ truck. Of particular interest here we also
consider off road trucks like the ones used in the mining
industry. We consider here not only vehicles/truck circu-
lating on public roads but also vehicles/truck circulating
elsewhere like in private premises or semi-private
premises. We consider here vehicles/truck used in min-
ing resorts.
[0046] Consequently, the term ’road’ is to be construed
broadly including track, paths or the like. The borders of
such track/road may be clearly identified in some cases,
but also in other cases the borders cannot be clearly iden-
tified. Stated otherwise, the lateral shoulders may be of

any structure.
[0047] We define an area of interest 66. Said area of
interest 66 is located in front of and ahead the vehicle of
interest. The area of interest 66 includes at least a surface
of a road to be traveled by the vehicle. The area of interest
is 3D, i.e. a volume of interest. Generally the area of
interest encompasses the whole width RW of the road
(see figure 1).
[0048] The height of the volume of interest is slightly
greater than a height H1 where the sensing device (to
be discussed later) is arranged on the vehicle. H1 is taken
with the ground as reference as shown at figure 2.
[0049] In the vertical dimension the area of interest en-
compasses the road surface and beneath. More details
will be discussed later about the area of interest 66.
[0050] The forward velocity of the vehicle denoted
VSP.

Geolocation means and cartography

[0051] Besides the imaging unit, the vehicle V com-
prises a geolocation system receiver, configured to re-
ceive signals from satellites 75 and to deliver therefrom
a plurality of successive geolocations GPS(i), the index
i denotes the rank in the series of successive geoloca-
tions.
[0052] Vehicle speed VSP can be obtained from the
wheel speed of the wheels or from the derivative of the
successive geolocations GPS(i), or both.
[0053] Geolocations systems of this type are known
per se, such as GPS, Galileo, Glonass or the like, and
therefore not described in detail herein.
[0054] Also, it is contemplated to use RTK GPS or dif-
ferential GPS.
[0055] According to the expected dynamic behavior of
the vehicle, it is contemplated to use of low-pass filter to
discard jitter from the raw signals.
[0056] The electronic control unit 6 (to be discussed
later) can determine from geolocation signals the current
geolocation of the vehicle.
[0057] Regarding now cartography, there may be pro-
vided a local cartography map, as known per se. Further
regarding cartography, there may be provided a remote
cartography map, downloaded upon request and desired
geolocations as also known per se. Hybrid configurations
are also considered, where basic map can be present in
a local cartography map, whereas complementary maps
and/or traffic real-time information are downloaded on
need from one or more remote servers.
[0058] In any case, cartography information can com-
prise the type of each road or track segment (width,
number of lane(s) one/two ways, flat/uphill/downhill, ma-
terial of pavement, type of shoulder, ...)
[0059] The map is displayed on a cartography display
7 provided for the vehicle driver.
[0060] Further regarding geolocation, in addition to
GPS or the like, a dead reckoning function can be pro-
vided. Integration of speed and steering angle is one pos-
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sible solution.
[0061] Recourse to an inertial platform (IMU) with sim-
ple/double integration of basic speed/acceleration can
also be considered. When SLAM process is not possible
(bad weather condition or dark conditions), the inertial
Measurement Unit can provide precise localization of the
vehicle on the road, and position of potholes can be dis-
played to the truck driver with a good accuracy.

Sensing device / Radar-type unit

[0062] There is provided on the vehicle a sensing de-
vice 4. The sensing device is preferably installed at the
uppermost possible position looking ahead, for example
shown in the figures 2 and 3, at the top of the front face
of the cabin.
[0063] H1 denoted the height position of the sensing
device with regard to the ground reference. H1 is typically
comprised between 200 cm and 300 cm, preferably com-
prised between 220 cm and 260 cm. It should be noted
that a sensing device at this height H1 is not prone to
splashing. By contrast, in other known systems, sensors
located under the vehicle chassis or at the shock absorb-
ers are bound to be dirtied quickly by splashing of mud.
[0064] Preferably, the promoted system here is de-
prived of sensor(s) below a 1 meter threshold from the
ground level.
[0065] The sensing device comprises at least a radar
device, i.e. a radar-type scanner, simply ’radar’ in short.
The radar 51 uses bursts of electromagnetic waves Tx
and echoes Rx coming back from objects present in the
scene. As known per se, cf Fig 5, time difference ΔT
between transmitting burst instant and backscatter echo
reception is proportional to the distance separating the
radar from the surface of an object were the electromag-
netic waves have bounced back. Unlike some other de-
tection system, radar device operation is not impaired by
darkness, and is not impaired by light rain of light fog.
[0066] Either a time difference or an equivalent fre-
quency deviation (FMCW Chirp radar variant) is meas-
ured to infer the distance.
[0067] Also the amplitude Amp and phase of each
echo is recorded. The amplitude and phase of the echoes
Rx depend on the nature of the object that backscatters
the impinging electromagnetic waves Tx. It is understood
that a pothole creates an echo different from an even
road surface. Also a pothole filled with water or mud cre-
ates a further different echo from an even road surface
or a void pothole.
[0068] The electromagnetic waves used for radar unit
51 have a carrier frequency comprised between 10 MHz
and 100 GHz. In one embodiment, the radar unit 51 is a
77 GHz radar scanner. In one embodiment, the radar
unit is a 24 GHz radar scanner.
[0069] The radar unit 51 exhibits a first field of view
expressed in an angular scan sector (θazi, cpelev). This
field of view encompasses the above mentioned area of
interest 66.

[0070] Angle θ denotes azimuthal sweep, whereas an-
gle ϕ denotes vertical sweep.
[0071] Given the rather narrow width of the area of in-
terest, the scan of the total angular scan sector (θazi,
ϕelev) takes little time. The frequency of scan repetition
is comprised between 20 Hz and 60 Hz, i.e. each point
of the field of view is scanned 20 to 60 times per second.
[0072] As shown in figure 2, X1 denote the longitudinal
axis of the vehicle at the level of the sensing device. Angle
ϕ is the vertical deviation versus X1. Angle ϕ’ denotes
the angle of the burst ray 40 versus the ground. Angle ϕ’
may differ from angle ϕ with respect to suspension or the
static posture (pitch up or pitch down). In a particular case
shown at figure 2, ϕ’ = ϕ.
[0073] As shown in figure 6, the angular scan domain
can be trapezoidal. The more pronounced is the look-
down direction, the wider is the azimuthal angular range
θ. Conversely, the more horizontal is lidar beam, the nar-
rower is the azimuthal angular range θ. In figure 6 ϕ is
shown in the negative range, from a ϕ=0 aligned with X1.
[0074] More precisely, azimuthal sweep θ is comprised
between -θ2 and θ2 when angle ϕ corresponds to a max
look down attitude. By contrast, azimuthal sweep θ is
comprised between -θ1 and θ1 when angle ϕ corre-
sponds to a look ahead attitude (angle ϕ =0°). In one
embodiment, angle ϕ scan sector is 85° as shown at fig-
ures 3 and 6. In one embodiment, limit angle θ1 is com-
prised between 10° and 15°, limit angle θ2 is comprised
between 20° and 45°.
[0075] According to one example, the angular scan do-
main is symmetrical with regard to the longitudinal axis
(left/right symmetry). There may be a proportional link
660 between azimuth and elevation, wherein the total
azimuthal range is a function of a elevation (negative),
as illustrated at figure 6.
[0076] According to one option, the angular scan do-
main can be enlarged on the side of the steering direction,
i.e. this means enlarging the area of interest on the turn-
ing side.
[0077] According to one option, the angular scan do-
main can be enlarged or biased according the itinerary
to be followed. The area of interest can be defined in
accordance with the geolocation map (cartography and
current position), the area of interest matches with the
road curvature ahead.
[0078] According to a particular aspect of the present
disclosure, the radar device is a SAR Radar.
[0079] When the vehicle moves, a particular point is
scanned several times with a slightly different impinging
angle. The successive series of echoes results in a plu-
rality of information with amplitude and phase as already
exposed above. Processing of the series of echoes, ei-
ther at low level in the radar device or at the computing
unit 6, allows finding real potholes and shed other echoes
and avoiding thereby to record false positives.
[0080] Stated otherwise, firstly candidate pothole(s)
are gathered from the radar device data flow. Then further
processing the data flow helps finding out confirmed pot-
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holes among the candidate potholes.
[0081] In the present document, potholes retrieved
during the above process by the sensing device are
called ’first’ by contrast with other potholes recorded pre-
viously or known from other source device are called ’sec-
ond’.
[0082] The data flow further processing can be per-
formed through digital filters, fast Fourier transform, neu-
ral network, etc...
[0083] In addition, vehicle suspension is considered,
pitch and roll movement are taken into account. Accord-
ing to one solution, the radar device can be mounted on
a stabilization platform with a mechanical low pass filter-
ing that discards all the undesirable vibrations. According
to another solution, data obtained from a new radar scan
can be ’registered’ to the previous one, in other words
the scan is realigned with the help of a landmark or with
the help of an ICP algorithm (ICP : Iterative Closest
Point).

System overview, behavior and functionalities

[0084] As illustrated at Figure 4, the system comprises
the onboard control unit 6 cartography display 7, the radar
device 51, a memory or database 8, which can be inte-
grated or not in the onboard control unit 6. Further, the
system comprises a wireless/cellular communication
means 68. Thanks to the wireless/cellular communica-
tion means 68, the control unit 6 is internet enabled and
can access a remote or database 80.
[0085] Optionally, the system may comprise the lidar
device 52.
[0086] Optionally, the system may comprise one 3D
camera or time-of-flight camera (ToF camera). Alternate-
ly, the system may comprise two cameras 53,54 for ster-
eoscopic vision. Lidar and camera(s) can be located at
the top of the cabin, but not necessarily at the same lo-
cation of the radar device. The radar device 51 may be
located on the median vertical plane.
[0087] Data gathered by the lidar or the camera(s) can
be used to complement data gathered by the radar de-
vice.
[0088] From data flow delivered by the radar device, it
is determined first candidate potholes formed on the road
surface. Candidate potholes can correspond to prede-
termined echoes, or series of echoes of the same im-
pinged area with successive radar scans. Predetermined
echoes can be stored in lookup tables, reference tables
or the like. There also may be provided a learning mech-
anism.
[0089] Each of the potholes can be characterized by a
set of size characteristics, comprising at least one of : its
depth 9D, its width 9W, its length 9L. (See figures 1 and
9).
[0090] There may be provided a pothole rating accord-
ing to severity with regard to safety and/or potential dam-
age to vehicle. This consists in allocating a severity rating
SR to each of the potholes (notably the first confirmed

potholes).
[0091] Severity rating can be defined with the help of
a severity scale ranging from 1 to 10. According to one
example, a shallow recess will be rated 1, a substantial
pothole would be rated 5 and a deep pothole would be
rated 10.
[0092] The severity rating is possibly calculated as a
function of its depth 9D.
[0093] Other criteria can also be taken into account
like the longitudinal length of the pothole or the damaged
area. severity rating SR can be expressed as a function
of the size characteristics of the considered pothole.
Such as SR = f (depth, width, length).
[0094] A severity rating can also be allocated to a large
damaged area, i.e. an area wider than a single individual
pothole.
[0095] As illustrated in figures 7 and 8, the knowledge
of potholes can be shared between various road users.
[0096] Indeed the proposed method includes sharing
pothole information with other parties. This means mak-
ing available first confirmed potholes and associated ge-
olocation, preferably with its size characteristics, to a third
party. Such third party can be a remote server 3. Such
third party can be one or more neighboring vehicle(s) via
Car2Car communication.
[0097] In practice there is provided an uplink 18 ena-
bling vehicles equipped with the radar device to transmit
data to a remote server 3.
[0098] There is also provided a down link 28 enabling
vehicles to receive data from a remote server 3.
[0099] With reference to Figure 8, vehicles V61 and
V62 transmit their information through uplink 18 to the
remote server 3 (or as illustrated at figure 4 generally to
one or more unit(s) in the cloud). Vehicles V61 and V62
also receive data about potholes via downlink 28 from
server(s) or cloud service(s).
[0100] We note that even vehicles not equipped with
radar sensing device like the truck referenced V63 at
figure 8 can take advantage of the knowledge of potholes.
V63 only displays second potholes, since it cannot detect
themselves the potholes in real time.
[0101] With reference to Figure 7, vehicles V4 V5 V6
V7 V8 V9 circulate on a network of road or tracks. Pot-
holes 9 and damaged areas 99 are comprised in the com-
mon database shared between road users. This knowl-
edge can be located in a single pothole database 80, or
shared between several memory units.
[0102] In the illustrated example vehicles V5 and V8
scan road surface determine pothole and transmit rela-
tive data to the remote server.
[0103] All other vehicles can take advantage of the up-
dated information at a short term timeline.
[0104] With reference to Figure 10, there may be pro-
vided a navigation service helping a truck driver to choose
the best itinerary when two or more options are possible.
[0105] In a manner very similar to a conventional nav-
igation service, the navigation calculation can show var-
ious possible itineraries to go from a departure location
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denoted A to a destination location B. The display shows
the various proposed itineraries to go from A to B, each
itinerary being displayed together with a respective cu-
mulated pothole severity rating. The location of outstand-
ing pothole can be displayed with colors and icons.
[0106] Alternative route according to potholes ratings.

Miscellaneous

[0107] It is preferred to display, on the cartography dis-
play, the potholes with various icons and/or colors, each
of the first and second potholes together with their re-
spective severity rating. This provides intuitive and com-
prehensive display for the truck drivers.
[0108] Also the first potholes can be shown differently
with regard to second potholes. A first color or a first icon
can be used to show first potholes whereas a second
color or a second icon can be used to show second pot-
holes.
[0109] When a pothole is no longer detected, it is not
reported any longer. There is a fading process in the da-
tabase which lead to delete a pothole that has been re-
paired. A pothole may disappear from the list in passive
mode, i.e. no longer being reported. Alternatively, or in
addition, a pothole may disappear from the list actively
in response to notification of repair.
[0110] With the sensing device placed substantially at
some height that say between 2 m and 3m50, potholes
can be detected by the lidar scan at a distance ahead
from the track. The forward detection distance is at least
5 m from the truck front end. In some embodiments, the
forward detection distance is at least 10 m from the truck
front end. With such anticipation, the truck driver can ef-
ficiently avoid the more severe potholes, for example by
a steering correction.

Claims

1. A method for at least detecting, localizing, and re-
porting potholes (9) on a road, where the method is
being carried out in a system comprising a sensing
device (4) mounted on a vehicle (V), a cartography
display mounted on the vehicle, and an onboard con-
trol unit (6) aboard the vehicle, the sensing device
comprising at least a radar device, the method com-
prising:

a- scanning with the sensing device an area of
interest (66) in front of and ahead the vehicle,
the area of interest including at least a surface
of a road traveled by the vehicle, the sensing
device outputting a data flow,
b1- identifying, in the data flow, first candidate
potholes formed on the road surface,
b2- further processing the data flow to find out
first confirmed potholes among the first candi-
dates potholes,

c- allocating a geolocation to each of the first
confirmed potholes,
d- displaying, on the cartography display (7), first
potholes with their localization superimposed on
the map.

2. The method according to claim 1, wherein the radar
device is a SAR-type radar, namely a synthetic ap-
erture radar device.

3. The method according any of the claims 1 to 2,
wherein at step b2-, first candidates potholes are ex-
tracted from the data flow, and a likelihood of a con-
firmed pothole is assessed with subsequent radar
scans, and such pothole thereby confirmed being
selected as a first confirmed pothole.

4. The method according to any of the claims 1 to 3,
further comprising :
b3- characterizing each of the first confirmed pot-
holes by a set of size characteristics, comprising at
least one of : its depth (9D), its width (9W), its length
(9L).

5. The method according to 4, further comprising :

- allocating a severity rating to each of the first
confirmed potholes, possibly at least as a func-
tion of its depth (9D).

6. The method according to any of the claims 1 to 5,
further comprising :

- sharing (making available) first confirmed pot-
holes and associated geolocation, preferably
with its size characteristics, to a third party i.e.
remote server and/or Car2Car communication.

7. The method according to any of the claims 1 to 6,
further comprising :

- receiving second potholes data from a remote
database or a local database.

8. The method according to 7, further comprising :
d2- displaying, on the cartography display, second
potholes.

9. The method according to claim 7, further comprising
d3- displaying, on the cartography display, with var-
ious icons and/or colors, each of the first and second
potholes together with their severity rating.

10. The method according to any of the claims 1 to 9,
wherein the sensing device comprises, besides the
radar device, a lidar device (52) and/or a Time-of-
Flight camera (53,54).
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11. The method according to any of the claims 1 to 10,
further comprising b10- identifying in the data flow
generally damaged and/or uneven portions (92,98)
on the road surface.

12. The method according to any of the claims 1 to 11,
wherein the area of interest encompasses the whole
width (RW) of the road/track.

13. The method according to any of the claims 1 to 12,
further comprising :
d2- displaying, on the cartography display, one or
more itinerary to go from a departure location (A) to
a destination location (B), each of the one or more
itinerary being displayed with a cumulated pothole
severity rating.

14. A system an imaging device mounted on a vehicle,
a cartography display mounted on the vehicle, and
an onboard control unit (6) aboard the vehicle, con-
figured to carry out the method according to any of
the claims 1 to 13.

15. The system according to claim 14, further comprising
a remote server (3) and a data link allowing data
exchange between the remote server (3) and the
onboard control unit (6).
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